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(54) MANUFACTURING METHOD FOR THIN-FILM TRANSISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve yield for a thin-film 
transistor, related to manufacturing an active matrix type liquid- 
crystal display device comprising a thin-film transistor, by 
preventing the under-cut of an aluminum film, when a gate 
electrode of 3-layer structure comprising a titanium film, 
aluminum film, and titanium film is formed by dry-etching to 
provide a gate electrode of a well-tapered form, so that a gate 
insulating film formed over it is prevented from breakdown. 
SOLUTION: An upper-layer titanium film 4 and an 
intermediate-layer aluminum film 3 of a gate electrode material 
layer are dry-etched, using C12 and BCD. For the dry-etching 
with a lower-layer titanium film 2, the etchant is added with 
CHF3 whose aluminum etching rate is low, and C12, BC13 and 
CHF3 are used for adjustment to a specified partial pressure 
ratio. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The manufacture approach of the thin film transistor formed on one substrate for said 
drive in the liquid crystal display panel which is characterized by providing the following and 
which drives the liquid crystal pinched between two substrates through two or more pixel 
electrodes, and displays an image The gate electrode material layer membrane formation process 
which forms the gate electrode material layer of the three-tiered structure for constituting the gate 
electrode of said thin film transistor as a process for forming the gate electrode of said thin film 
transistor The younger brother 1 pattern NINGU process which forms a mask on said gate 
electrode material layer, and carries out pattern NINGU of the 1st layer of said gate electrode 
material layers, and the 2nd layer by dry etching at said gate electrode configuration The younger 
brother 2 pattern NINGU process which carries out dry etching of the 3rd layer of said gate 
electrode material layers by the mixed-gas etchant which added the low etchant of the etching rate 
to said 2nd layer to the etchant used in said younger brother 1 pattern NINGU process 
[Claim 2] A layer [ 1st ] gate electrode material layer is formed using titanium, molybdenum, 
tantalums, or these alloys. The 2nd layer is formed using the alloy of aluminum or aluminum, and 
a refractory material. Form the 3rd layer using the same ingredient as said 1 st layer, and dry 
etching of a younger brother 1 pattern NINGU process is performed using the mixed-gas etchant of 
C12 and BC13. The manufacture approach of the thin film transistor according to claim 1 
characterized by performing dry etching of a younger brother 2 pattern NINGU process using the 
mixed-gas etchant of C12, BC13, and CHF3. 

[Claim 3] The manufacture approach of the thin film transistor according to claim 3 which makes 
the division ratio of C12 and BC13 in the dry etching of a younger brother 1 pattern NINGU 
process 2Pa of IPa pairs, and sets the division ratio of C12, BC13, and CHF3 in the dry etching of a 
younger brother 2 pattern NINGU process to 4 to 3 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an improvement of the etching approach of the 
manufacture approach of the thin film transistor in an active matrix liquid crystal indicating 
equipment, and the gate electrode especially in thin film transistor array. 
[0002] 

[Description of the Prior Art] Conventionally, metal electric conduction film, such as aluminum, 
chromium, and a tantalum, is used for the gate electrode of a thin film transistor liquid crystal 
display, and metal electric conduction film, such as aluminum, titanium, and molybdenum, is used 
for the source drain electrode. On the other hand, since a liquid crystal display component has a 
big advantage of a thin light weight and a low power, it is used abundantly at the display of OA 
equipment, such as a Japanese word processor and a desktop personal computer, and the 
manufacturing technology of a liquid crystal display component and improvement in quality are 
strongly desired with it. There are such a manufacturing technology of a liquid crystal display 
component and a technique indicated by JP,6-132533,A as an example of the manufacture 
approach aiming at improvement in quality. 

[0003] Hereafter, an example of the conventional thin film transistor liquid crystal display is 
explained with reference to a drawing. 

[0004] Drawing 2 is the circuit pattern Fig. within a field of a thin film transistor liquid crystal 
display, 22 shows a gate electrode and 26 shows a source electrode. Drawing 3 is the cross-section 
block diagram having shown the production process of the conventional thin film transistor, and 
shows the cross section of the A- A 1 part of drawing 2 . 

[0005] In the production process of a thin film transistor, first, as shown in drawing 3 (a), the 
titanium film 32, the aluminum film 33, and the titanium film 34 are formed by the sputtering 
method one by one on the insulating substrates 31, such as glass. In addition, it may change to the 
titanium film 32 and 34, and other metal membranes, such as molybdenum and a tantalum, may be 
used. Moreover, it may change to the aluminum film 33 and other metal membranes, such as an 
alloy of aluminum and a refractory material, may be used. 

[0006] Next, as shown in (b), pattern NINGU of the resist is carried out by the photolithography 
method, it bundles up by the dry etching method, etching processing is carried out, and the gate 
electrode 22 which consists of gate electrode 1st layer 32a, gate electrode 2nd layer 33a, and gate 
electrode 3rd layer 34a is formed. Finally, as shown in (c), gate dielectric film 35 is formed by a 
plasma-CVD method etc., and covering of the gate electrode is carried out. Then, as shown in 
drawing 2 , the source electrode 26 is formed by the same technique on gate dielectric film 35. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since dry etching of the titanium film 32 and 
the aluminum film 33 will be carried out at one step in case a gate electrode is formed if a thin film 
transistor liquid crystal display is made using a Prior art, C12 which is isotropic, strong etchant 
may etch from a side the aluminum film 33 which is the middle class, and may break down the 
taper configuration of a gate electrode. Moreover, if covering of the place where 2nd layer 33of 
gate electrode a which consists of aluminum was etched from the side is carried out with gate 
dielectric film 35, gate dielectric film 35 will be torn, it becomes poor [ covering ], and in the 
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overlap section of the gate electrode 22 and the source electrode 26, electrodes contact and it 
becomes inter-electrode short [ poor ]. 

[0008] When the short-circuit between the gate electrode 22 and the source electrode 26 displays 
an image, it serves as a serious defect as a line defect, and reduces the yield remarkably. 
Furthermore, by doing so by laser processing, although repair processing is possible, short [ the / 
poor ] lengthens lead time in production, and it has the technical problem that productivity is 
reduced remarkably. 

[0009] This invention aims at offering the manufacture approach of the thin film transistor which 
improves the manufacture yield in the dry etching at the time of forming a gate electrode in view 
of this point. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, this mvention is the manufacture 
approach of the thin film transistor formed on one substrate for that drive in the liquid crystal 
display panel which drives the liquid crystal pinched between two substrates through two or more 
pixel electrodes, and displays an image, and has the following configurations, namely, as a process 
for forming the gate electrode of a thin film transistor The gate electrode material layer membrane 
formation process which forms the gate electrode material layer of the three-tiered structure for 
constituting the gate electrode of a thin film transistor, The younger brother 1 pattern NINGU 
process which forms a mask on a gate electrode material layer, and carries out pattern NINGU of 
the 1st layer of the gate electrode material layers, and the 2nd layer by dry etching at a gate 
electrode configuration, It is characterized by having the younger brother 2 pattern NINGU process 
which carries out dry etching of the 3rd layer of the gate electrode material layers to the etchant 
used in the younger brother 1 pattern NINGU process using the mixed-gas etchant which added the 
low etchant of the etching rate to the 2nd layer. 

[001 1] since a gate electrode can be formed in a good taper configuration according to the above- 
mentioned configuration - gate dielectric film - covering - things are easy and can prevent the 
tear of gate dielectric film. Therefore, a gate electrode and a source electrode can prevent 
contacting and short-circuiting, and the manufacture yield improves. 

[0012] In the above-mentioned configuration preferably a layer [ 1st ] gate electrode material layer 
Titanium, It forms using molybdenum, tantalums, or these alloys. The 2nd layer It forms using the 
alloy of aluminum or aluminum, and a refractory material. The 3rd layer is formed using the same 
ingredient as the 1st layer, dry etching of a younger brother 1 pattern NINGU process is performed 
using C12 and BC13, and dry etching of a younger brother 2 pattern NINGU process is performed 
using C12, BC13, and CHF3. 

[0013] Moreover, in the above-mentioned configuration, the division ratio of C12 and BC13 in the 
dry etching of a younger brother 1 pattern NINGU process is made into 2Pa of IPa pairs, and the 
division ratio of C12, BC13, and CHF3 in the dry etching of a younger brother 2 pattern NINGU 
process is preferably set to 4 to 3 to 4. 
[0014] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of 
operation of this invention, (a) - (d) of drawing 1 is process drawing showing the manufacture 
approach of the thin film transistor in the gestalt of this operation, and shows the cross section for 
an A- A* line part in the thin film transistor shown in drawing 2 . 

[0015] First, as shown in drawing 1 (a), on the insulating substrate 1, the titanium film 2 is formed 
by the sputtering method etc., and the aluminum film 3 and the again same titanium film 4 as the 
above are similarly formed on it. In addition, it can change to the titanium film 2 and 4, and other 
metal membranes, such as molybdenum and a tantalum, can also be used. Moreover, it can change 
to the aluminum film 3 and other metal membranes, such as an alloy of aluminum and a refractory 
material, can also be used. Next, pattern NINGU of the resist is carried out with photolithography 
etc. 

[0016] After passing through the above process, in order to form a gate electrode, dry etching is 
performed as shown in (b) of drawing 1 . The upper titanium film 4 and the upper aluminum film 
3 are etched for C12 of isotropic etchant, and BC13 of anisotropy etchant with the partial pressure 
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of 2Pa of lPa pairs in that case. Of this dry etching, 3rd layer 4of gate electrode a and 2nd layer 
3of gate electrode a are formed.^ ' 

[0017] Next, as shown in (c) of drawing 1 , the step of dry etching is changed. That is, in order to 
stop the etching rate of aluminum, etchant is changed, CHF3 with the low etching rate of 
aluminum is added, and dry etching is carried out on the conditions which set the division ratio of 
C12, BC13, and CHF3 to 4 to 3 to 4. Thereby, in case the lower layer titanium film 2 is etched, the 
undercut of 2nd layer 3of gate electrode a which consists of aluminum can be prevented, and it 
becomes possible to form the gate electrode of a good taper configuration. Of this dry etching, 1st 
layer 2of gate electrode a is formed. 

[0018] Covering of the gate dielectric film 5 is formed and carried out on the gate electrode 
formed as mentioned above, since a gate electrode has a good taper configuration — gate dielectric 
film 5 — covering — things are easy and can prevent the tear of gate dielectric film 5. Therefore, a 
gate electrode and a source electrode can prevent contacting and short-circuiting, and improvement 
in the manufacture yield can be aimed at. 
[0019] 

[Effect of the Invention] In case according to this invention dry etching of the gate electrode 
material layer of a three-tiered structure is carried out and a gate electrode is formed, the 2nd-layer 
undercut at the time of etching the lowest layer can be prevented by changing the etchant used for 
upper two-layer dry etching, and the etchant used for the dry etching of the lowest layer. This is 
enabled to form the gate electrode of a good taper configuration, short [ of the overlap section of 
the gate electrode by the gate dielectric film formed on it being torn and a source electrode / poor ] 
can be prevented, and the manufacture yield improves. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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